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(54) System of storing energy as 
gas pressure 

(57) A system for deriving energy 
from natural sources and storing it 
as gas pressure comprises a prime 
mover operated by the natural en- 
ergy source and a compressed air 
reservoir. The prime mover may be 
a water turbine driving an air com- 
pressor 1 0 which supplies com- 
pressed air to a storage tank 1 4 
from which it can be supplied to an 
air motor or turbine 1 6 for driving 
an electrical generator 18. The 
compressor may be driven by a 
wind motor, an animal driven 
roundabout or treadmill, or a sta- 
tionary bicycle-type pedalling sys- 
tem. A bicycle is disclosed incorpo- 
rating its own compressed air tanks 
which can be charged by pedalling 
with the driving wheel clear of the 
ground, and compressed air from 



the tanks can be used for propul- 
sion. 
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SPECIFICATION 

System of storing energy as gas pressure 

5 This invention relates to a solution to the 
problem of storing energy, howsoever ob- 
tained, through the exploitation of natural 
energies e.g. from the wind, from the flow of 
water, or from human or animal activity. 
1 0 The storage system in accordance with the 
invention comprises an air compressor by a 
prime mover adapted to be powered by natu- 
ral energy, to compress air which is accumu- 
lated in fluid pressure receiver means, of 
1 5 suitable capacity and of suitable resistance in 
relation to the air compressor and to the 
storage needs, from which receiver means the 
pressure energy is exploited as desired. 
The prime mover in the system of the 
20 invention may comprise a wind motor, a hy- 
drodynamic motor which derives its power 
from a current of water of a water course, or 
horizontal undulatory or wave motion along a 
sandy shore or beach or an animal motor or 
25 the like. The system of the invention may 
include auxiliary thermal motor for standby 
and use in case of prolonged absence of 
natural events from which energy can be 
derived. 

30 As a hydrodynamic motor use may be made 
of a rotor having floating blades and re- 
strained in an oscillating manner, for example 
on arms, which allow the oscillation thereof in 
accordance with variation in the level of the 
35 water on which the rotor floats the rotor 
having, for example radial blades, which are 
impinged upon by the current of water to 
rotate the rotor. 
Also the possibility is not excluded of stor- 
40 ing the energy derived from human or animal 
muscular exertion, for example using a round- 
about or treadmill actuated by one or more 
animals, or directly by a human by means of 
a pedal system; in this latter case, the ar- 
45 rangement of the invention may be provided 
on a vehicle having its own means for storing 
energy, which is actuatable by the very en- 
ergy stored during descent of slopes or when 
the vehicle is stationary or is in motion on the 
50 flat. 

In fixed installations it is possible to provide 
for the use of the compressed air, accumu- 
lated in one or more pressure tanks, through a 
turbine or a cylinder/piston system or other 

55 compressed air motor, for example for the 
actuation of a generator or electrical enerqy 
for lighting or the like. 

The invention will be better understood with 
reference to the following description and the 

60 accompanying drawings, which show various 
nonrestrictive embodiments of the invention. 
In the accompanying drawings: 

Figure 7 is a schematic diagram illustrating 
an embodiment of the system of the invention 

bb wherein natural energy is derived from a wa- 



ter course; 

Figures 2, 3, 4, 5 and 6 show, diagramma- 
tically, respective prime movers which are 
alternative to that shown in Fig. 1; 
70 Figure 7 is a diagrammatic side view illus- 
trating an embodiment of the system of the 
invention, realised as a self-contained vehicle- 
and * 

75 7 F,QUre fear V ' ew ° f the vehic,e of Fig. 

Referring firstly to Fig. 1, in a water course 
O in which there is a current of water as 
indicated by the arrow f 1, there is mounted a 
floating rotor 3 which is mounted for rotation 

80 between a pair of arms 5 which are coupled 
at 7 to an anchorage structure, such as a 
cable 9 extending across the water course- the 
position of the assembly 3, 5, 7 may, of 
course, be adapted, in accordance with envi- 

85 ronmental requirements. The rotor 3 has 
blades 3A, the lower ones of which are im- 
mersed in the water C and receive thrust from 
the current which causes the rotor 3 to rotate 
The rotary motion is transmitted to an air 

90 compressor 10, which feeds compressed air 
vja a line 12 which is appropriately at least in 
part flexible, to fluid pressure receiving means 

5Y of a P ressure tank 14. The tank 

14 is of a capacity and strength such as to 
95 permit the compression therein of a consider- 
able volume of air, thereby to provide a 
relatively large store of energy. This energy 
can be exploited by a compressed air motor 

* ™ ' SUCh as a turbine or Kke, coupled, for 
TOO example, to. an electrical generator 18; the 
drive of the motor 1 6 may be regulated by a 
control system 20 of suitable kind, which is 
incorporated into a system 22A, 22B between 

1 on X T\ 1 4 and the motor 1 e < to stabilise the 
1 05 speed of the generator 1 8 and/or vary the 
power being delivered at any particular instant 
as a function of practical need due to the 
applied load. 
Fig. 2 Wustrates a wind motor 26, which 
1 10 drives a compressor 28 connected to a pres- 
sure storage tank similar to the tank 1 4 of 
Fig. 1. 

Fig. 3 illustrates a system of exploiting 
« - * ? mmal ener 9 v ' usin 9 a roundabout 30 driven 
1 1 5 by an animal (in the illustrated case, a horse) 
which moves around an annular track and 
driving, through a suitable transmission, a 
compressor 32 adapted to supply compressed 
air to a tank, such as the tank 1 4 of Fig. 1 . 
1 20 Fig. 4 shows a human-powered solution in 
which a pedalling system 36 drives a com- 
pressor 38, again adapted to supply com- 
pressed air to a tank like the tank 14 of Fig. 

125 Illustrated in Fig. 5 is a rotor system 40, 
similar to that of Fig. 1, mounted between' 
oscillating arms 42 extending from a fixed 
structure and driving a compressor 40. This 
1 on L 0t u r 40 may be em Pioyed where there would 
1 30 be horizontal movements of a liquid mass 
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because of undulatory or ware motion along a 
shore; the movement in the two directions 
indicated by the arrows f3 causes rotation of 
the rotor 40 alternately in the two directions 
5 by acting on the lowermost blades; this move- 
ment is suitably used to drive the compressor 

In the system illustrated in Fig. 6 a com- 
pressor 50 is drivable by an endothermic 
1 0 motor 52, so this arrangement can supple- 
ment a possible lack of natural energy. 

In Figs, 7 and 8 there is shown a self- 
contained vehicle, (which in the drawing has 
two wheels but which can be of any practical 
type) with a pedal arrangement 60 which 
serves to drive either driving wheel 62 of the 
vehicle or a compressor 64. This compressor 
64 will be also driven by the vehicle itself 
during descent of slopes. In either case com- 
20 pressed air produced by the compressor 64 is 
stored in tanks 66, the energy of which can 
be exploited suitably with a compressed air 
motor such as the motor 68. To recharge the 
tanks 66 when the vehicle is stationary, a 
25 stand 70 may be provided to support the 
vehicle with the back wheel raised so that 
operation of the pedal arrangement 60 will 
drive the compressor 64 to feed compressed 
air to the tanks 66 without propelling the 
30 vehicle. 

In each of the illustrated systems it is 
possible to achieve a sufficient uniformity of 
energy delivery (in a continuous or intermit- 
tent manner, for example for nocturnal illumi- 
35 nation) derived from sources of energy which 
are otherwise not utilisable because of discon- 
tinuity and/or unespected availability. 

It is understood that the drawings only 
show illustrative examples given only as prac- 
40 tical realisations of the invention, which can 
be reduced to practice in various forms and 
dispositions without departing from the scope 
of the invention as defined by the tbllowina 
claims. ** 

45 

CLAIMS 

1 - A system of storing energy, derived 
from the exploitation of natural energy, char- 
acterised in that it comprises an air compres- 

50 sor driven by a prime mover adapted to be 
powered by said natural energy, to compress 
air which is accumulated in fluid pressure 
receiver means, from which the pressure en- 
ergy is exploited as may be desired. 

55 2. A system as claimed in claim 1, charac- 
terised in that the prime mover is a wind 
motor. 

3. A system as claimed in claim 1, charac- 
tensed in that the prime mover is constituted 
bO by a hydrodynamic motor which derives its 
power from a current of water in a water 
course or horizontal wave motion, e.g. alona a 
sandy shore or beach. 
fic + f A system as claimed in claim 1, charac- 
65 tensed in that the prime mover is an animal 



motor. 

5. A system as claimed in claim 3, charac- 
terised in that the hydrodynamic motor com- 
prises a rotor having floating blades and con- 

70 nected to arms which allow oscillation thereof 
in accordance with variation in the level of the 
water. 

6. A system as claimed in any preceding 
claim, characterised in that it is incorporated 

75 into a vehicle and in which the storing of 
energy is supplemented by energy derived by 
the vehicle descending slopes or accumulated 
when the vehicle is stationary or is in motion 
on the flat, by means of pedal drive. 

80 7. A system of storing energy as gas pres- 
sure, and derived from the exploitation of 
natural energy substantially as hereinbefore 
described with reference to and as illustrated 
in Fig. 1 Fig 2 Fig. 3, Fig. 4, Fig. 5, Fig. 6, 
«5 or Figs. 7 and 8, of the accompanying draw- 
ings. 
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